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The	
  Soil	
  decomposition	
  model	
  in	
  CLM	
  

	
  

CWD=coarse	
  wood	
  debris;	
  Litter1	
  is	
  the	
  metabolic	
  pool	
  (i.e.,	
  soluable	
  sugars),	
  Litter2	
  is	
  the	
  celuose;	
  
Litter	
  3	
  is	
  the	
  ligin	
  pool.	
  The	
  governing	
  equation	
  in	
  CLM	
  is	
  as	
  followings	
  (Koven	
  et	
  al	
  2013),	
  

	
  

To	
  simplify	
  the	
  process,	
  let	
  us	
  ignore	
  the	
  advection	
  process.	
  Namely,	
  set	
  A(Z)=0.	
  The	
  vertical	
  
transportation	
  is	
  mainly	
  based	
  on	
  diffusion	
  with	
  D(z)	
  set	
  at	
  5	
  cm2/year	
  for	
  active	
  layer,	
  and	
  linearly	
  
decrease	
  from	
  the	
  base	
  of	
  the	
  active	
  layer	
  to	
  zero	
  at	
  a	
  set	
  depth	
  (default	
  3m).	
  

The	
  parameters	
  of	
  baseline	
  decomposition	
  and	
  transformation	
  are	
  specified	
  in	
  the	
  following	
  table:	
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The	
  conversion	
  from	
  soil	
  pool	
  1	
  to	
  soil	
  pools	
  2	
  and	
  3	
  are	
  dependent	
  on	
  the	
  soil	
  texture	
  properties.	
  It	
  is	
  
calculated	
  using	
  the	
  following	
  three	
  equations,	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  t	
  =	
  0.85_r8	
  -­‐	
  0.68	
  *	
  0.01	
  *	
  (100	
  -­‐	
  %Sand)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  T12	
  =	
  1.0	
  -­‐	
  .004	
  /	
  (1._r8	
  -­‐	
  t)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  T13	
  =	
  .004_r8	
  /	
  (1.0	
  -­‐	
  t)	
  

The	
  baseline	
  decomposition	
  rate	
  is	
  modified	
  by	
  the	
  following	
  environmental	
  factors:	
  

	
  

The	
  effect	
  of	
  soil	
  water	
  potential	
  is	
  calculated	
  as	
  follows,	
  

	
  

	
  

The explicit temperature dependence of soil water matric potential below the freezing point uses the supercooled 
water formulation of Niu and Yang (2006) is as follows,	
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The	
  temperature	
  effects	
  is	
  simulated	
  based	
  on	
  Q10	
  (=1.5)	
  function	
  as	
  follows,	
  

	
  	
  (7)	
  

	
  

	
  	
  	
  The	
  depth	
  factor	
  is	
  calculated	
  as	
  follows,	
  

	
  

At	
  this	
  stage,	
  let	
  us	
  ignore	
  the	
  oxygen	
  effect.	
  Namely,	
  ro=0.0.	
  

	
  

	
  

	
  

	
  	
  


